Objective: To explore perceived factors that impede or facilitate healthful eating within the home environment among overweight/obese adolescents. Design: In the present qualitative photovoice study, participants were instructed to take photographs of things that made it easier or harder to make healthful food choices at home. Digital photographs were reviewed and semi-structured interviews were conducted to promote discussion of the photographs. Data were analysed using constant comparative analysis. Setting: Vancouver, Canada, in 2012-2013. Subjects: Twenty-two overweight/obese adolescents who completed a familybased lifestyle modification intervention. Results: The mean age of participants was 14 (SD 1·9) years, 77 % were female and their mean BMI Z-score was 2·4 (SD 0·6). Adolescents talked about six aspects of the home environment that influenced their eating habits (in order of frequency): home cooking, availability and accessibility of foods/beverages, parenting practices, family modelling, celebrations and screen use/studying. In general, homes with availability of less healthful foods, where family members also liked to eat less healthful foods and where healthier foods were less abundant or inaccessible were described as barriers to healthful eating. Special occasions and time spent studying or in front of the screen were also conducive to less healthful food choices. Home cooked meals supported adolescents in making healthier food choices, while specific parenting strategies such as encouragement and restriction were helpful for some adolescents. Conclusions: Adolescents struggled to make healthful choices in their home environment, but highlighted parenting strategies that were supportive. Targeting the home food environment is important to enable healthier food choices among overweight/obese adolescents.
Rates of adolescent obesity have reached unprecedented levels in most developed countries (1, 2) . Suboptimal diets have been implicated as contributing to this increase in obesity (3) . During adolescence, the healthfulness of diets tends to decline (4) (5) (6) (7) . For example, consumption of sugarsweetened beverages (4, 7) , snacks (5) and fast foods (5, 6) increases, while vegetable and fruit consumption (7) decreases. Poor dietary quality in adolescence is of concern because dietary habits may carry forward into adulthood (8) and have long-term health implications, including the development of obesity, heart disease, diabetes and certain cancers (9) . Socio-ecological models highlight the role that environmental and interpersonal factors may play in influencing health behaviours (10) . As such, the home environment represents an important influence on the development of adolescent eating behaviours (11) . Specifically, parents can play a key role in shaping the home food environment by facilitating what foods are available and accessible, role modelling healthful or less healthful eating habits, establishing a style and/or practices through which food behaviours are navigated and by creating patterns that establish norms for eating within the family (12) . Across studies, associations between specific home environment factors and child and adolescent diet have been inconsistent and relatively few studies have been conducted with adolescents (13) , thus limiting our understanding of what influences adolescent eating behaviours in the home setting.
In adolescence, the role of the home environment likely plays a unique role. In North American culture, adolescence is a developmental period characterized by greater distancing from parents and increasing influence by peer groups (14) . At the same time, parents continue to be a source of influence for many adolescents (14) and a large proportion of their daily food intake occurs at home (5) . Although the home environment is recognized as an important target for changing lifestyle behaviours, current family-based interventions targeting adolescents have had only modest impact (15) . To improve the success of behavioural interventions addressing adolescent obesity, there is a need to qualitatively explore how home environments impede or facilitate healthful dietary behaviours. Previous qualitative studies reveal a complex process underlying adolescent food choices (e.g. increased autonomy during adolescence) (16) (17) (18) (19) (20) (21) and highlight the need for greater knowledge regarding the unique aspects of the home setting influencing adolescents (19) . For overweight/obese adolescents, the identification of familial factors that influence foodrelated behaviours may help to improve the success of adolescent obesity interventions (22) . Therefore, the purpose of the present study was to explore perceptions of barriers and facilitators to healthful eating within the home environment among a group of overweight/obese adolescents enrolled in a lifestyle modification intervention.
Methods

Approach
The present study employed phenomenological inquiry and photovoice methods to gain a deeper understanding of how home environments shape healthful dietary behaviours among overweight/obese adolescents. Phenomenological inquiry serves to uncover the meaning of individual experiences, commonly through individual interviews (23) . To complement this approach, aspects of photovoice methodology encourage participants to express their experiences visually through photographs (24) . Photovoice is a participatory and action-oriented research method that posits individual experiences can be interpreted through representations shared in pictures and words (25) . Combining phenomenology and photovoice approaches has been discussed in the literature as a means to enhance our understanding of a phenomenon by eliciting additional visual and narrative data (26) . Participants Participants were drawn from ninety-six parentadolescent pairs who completed an 8-month web-based lifestyle modification intervention (27) . The intervention's participants were recruited in Vancouver, British Columbia (BC), Canada through newspaper advertisements (62 %), letters sent to former participants of a hospital's endocrinology (13 %) and weight management clinics (15 %) and other sources (10 %). Eligibility criteria included being an adolescent aged 11-16 years; a BMI Z-score greater than one standard deviation above the mean (overweight or obese according to the WHO age-and sex-matched growth charts); residing in the Vancouver area with no plans to move within the study period; grade 6 reading level; and English-speaking. Adolescents were excluded if they had co-morbidities that restricted physical activity or required medical attention, used medication affecting body weight, had type 1 diabetes or were participating in another weight-loss programme. The intervention involved participation of one parent and targeted nutrition, physical activity and sedentary behaviour through weekly lessons and tailored feedback on the website encouraging goal setting, self-monitoring and problem solving. Of the ninety-six adolescents who completed the intervention (57 % female, 45 % white and mean age of 13 years), twenty-three were ineligible for the current study because they were involved in another study and fifty-one declined to participate or could not be reached, leaving a total of twenty-two adolescents who participated in the current study.
Protocol
Pilot interviews were conducted with one adolescent and research staff to refine the protocol. Participants attended two one-on-one sessions with the primary author (a female doctoral student trained in nutrition and public health) at BC Children's Hospital Evaluation and Clinical Research Centre between September 2012 and April 2013. First, a session was conducted to deliver digital cameras, provide instructions, and explain the ethics, risk and importance of respecting privacy when using photography for research purposes. Each adolescent received five consent forms for potential subjects of their photographs. Adolescents were instructed to take five photographs of things that made it easier or harder to make healthful food and drink choices when they were in various settings (e.g. home, school and community). The limit of five photographs was thought to encourage greater reflection prior to taking photographs and reduce redundancy of a large number of photographs (26) . After a minimum of one week with the cameras (range: 1-12 weeks), a second session to review the photographs was held with each adolescent and individual semi-structured interviews were conducted. Adolescents also returned a log that included a description of each photograph including where and why each was taken. During the semi-structured interview, several probes encouraged in-depth discussion: 'Tell me about this photograph?'; 'Why did you take this photograph?'; 'What were you thinking/feeling when you took this photograph?'; 'Where was this taken?'; 'Does this happen a lot?'; 'Was there anything you wanted to take a picture of but couldn't or just didn't have time to?' Each adolescent and parent was asked for signed consent to use the photographs in research publications or presentations. Interviews ranged from 7 to 40 min. Each adolescent was compensated $CAN 10 for the first visit, $CAN 25 for the second visit and entered into a draw to win a digital camera. Following the interview, field notes were taken, audio recordings were transcribed and each participant was mailed a copy of his/her photographic contribution to the study. To protect privacy, each participant was assigned a pseudonym for the storage, analysis and presentation of data. The current study is based on sixty-five photographs taken of home environments (65 % of all photos taken) as well as quotes from the interview transcripts that related to the home environment.
Analysis
Transcribed audio interviews, photographs and logs were analysed in Nvivo9 (2010) using directed constant comparative analysis (28) . Coding was conducted using a systematic and iterative process that was guided by a coding scheme based on previously developed socioecological models of adolescent food choices (10, 11) . Analysis allowed for new codes to arise inductively, which permitted adolescents' phenomenological descriptions to be captured and interpreted (29) . A directed approach was chosen so that current theoretical models (10) explaining the influence of the food environment could be tested, further described and potentially extended for this population.
First, data were coded into broader themes/categories from the original transcripts and then text belonging to each theme/category was examined to refine and expand each theme. Three of the co-authors were involved in analyses; the first three and seven additional transcripts (approximately every third transcript) were double coded (45 %). Each transcript was coded in its entirety and as each subsequent transcript was analysed, the previous coding was reviewed and revised where necessary. A coding document summarizing the themes and their definitions was continuously refined and updated when new codes emerged. During the second stage of coding, all quotes associated with each theme were examined and themes were refined by two co-authors, with a third co-author involved in discussing any uncertainties.
Several steps were taken to maximize the study's rigour (30) . Rapport during face-to-face visits was built with participants prior to the interviews, interpretations were confirmed/disconfirmed during the interviews, a portion of analyses were completed by two co-authors independently (63 % agreement) with all interpretations of the data checked by co-authors, and visual and verbal interpretations were triangulated. In addition, results were verified with two participants and a detailed coding document and audit trail were maintained. Participants varied to some degree in terms of their gender, age and ethnicity/culture, which may help to increase the applicability of results to other groups of interest.
Results
Adolescents were, on average, 14 years old and were mostly female and from higher-income families ( Table 1) . The six primary themes identified were (in the order of frequency discussed by adolescents): (i) home cooking; (ii) availability and accessibility of foods/beverages; (iii) parenting practices; (iv) family modelling; (v) celebrations; and (vi) screen use and studying.
Home cooking
All but two adolescents talked about how home cooking impacted their food choices. Meals that were prepared at home were depicted as healthful, containing fruits and vegetables, and helped them control what they were eating. They demonstrated this by photographing their meals or individual food items that went into their meal ( Fig. 1(a) ). One adolescent talked about how she was able to make cookies in a more healthful way at home than if they were purchased. Another adolescent noted that her friend's parents buy frozen dinners, which she thought were less healthful. One boy mentioned that healthful meals also need to taste good, while another recognized that the preparation of home cooked meals from scratch involved foods that were not 'just microwavable' (Dan).
Many participants took pictures of and described routines that their families had around meals. One boy described a routine that was helpful, 'Every dinner that we have, we have a salad that goes alongside it' (Dan), while another described a routine that made it more difficult, 'Our Thursday tradition is a little sushi place right beside a pizza place and so [my parents will] go down and grab a couple slices of pizza and some sushi' (Scott).
Availability and accessibility of foods/beverages
The types of foods available at home were perceived as an important influence on food choices. Adolescents took pictures of the inside of their refrigerator or cupboards to illustrate the types of foods that were typically available. They struggled when the ratio of less healthful to healthful foods/drinks was high ( Fig. 1(b) ), such as when one boy stated:
'The food that we usually have… easily on hand and easy to get to is snacking stuff and stuff that's unhealthy, drinks that aren't healthy too.' (Scott) At the same time, having healthier alternatives on hand supported healthier eating, but wasn't always enough. For example, another boy described:
'We also have a shelf that's dedicated just for fruits and veggies which is always overflowing. [Interviewer: Do you like eating those?] Neh, the odd time, sometimes, yeah. Generally no.' (Finn)
In terms of food/beverage accessibility, adolescents said they were more likely to pick healthful foods and beverages if they were fast and easy to grab, such as precut vegetables, fruits ready to grab on the table, or hardboiled eggs in the refrigerator to take to school (Fig. 1(c) ). Likewise, if less healthful foods were perceived as quick and easy to get, like frozen pizza or crackers, they were harder to resist. Less healthful foods that were also accessible were particularly hard to resist if an adolescent did not have a lot of time or depending on his/her physical/emotional state:
'If I'm feeling really unmotivated what I'm going to do is I'm going to go, I'm going to grab… a frozen pizza and throw it in the oven and… pour a can of pop or something and do something easy, lay around, watch TV.' (Scott) Parents provided opportunities for their children to eat a healthful diet by making healthful foods more accessible. The most common examples included making fruits and vegetables more enticing and convenient (e.g. cutting them up, preparing servings for lunch, making them easy to spot) or making sweets less accessible (e.g. buying small packets as treats, cutting up fruit for dessert):
'Most of what's in there is relatively healthy on purpose. So when we look for something to eat, we'll get… vegetables or… fruits are on the table already. Like, as I said earlier… it's faster… than to try and find something that's not as healthy.' (Lindsay)
Parenting practices
Adolescents described barriers and facilitators to healthful eating when parents decided what foods were served at meals:
'If you're just having something for dinner and it's… healthy or not healthy… it's not like you can change it necessarily because if that's what… is made at home, then that's what you're going to eat.' (Emma) It was helpful when parents asked their children for input when deciding what foods to purchase, 'She'll ask us which [fruits or vegetables] do we want 'cause then we'll eat them' (Lindsay), and when they prepared healthful family meals that everyone was eating. Adolescents felt it was harder to make good choices when their own requests or other family member's requests for less healthful foods were realized. For example, several participants described food availability or what they chose at home as not controlled by their parents and thus a barrier to healthful eating: 'my dad just lets me take whatever I want [from the grocery store]' (Suzy). A lack of parent control was also described as a barrier because adolescents were tempted by the presence of less healthful food at home. On the other hand, some adolescents described a rule or restriction that their parents imposed around eating that helped them to limit less healthful foods. For example, they described binging on certain foods when the food item was made available as a treat or when their parents were not at home or paying attention: 'having the house empty, I… automatically link that with, "I can grab some food, go quick"' (Rachel). Manipulative control by a parent (e.g. causing the adolescent to feel badly through comments or facial expressions) was described as a negative experience, but it was not clear how it impacted food choices:
'My mom will walk up and… sigh and make stupid faces at me… my parents they make it quite obvious that I'm not healthy, so it's sort of a negative way of pushing me to eat well.' (Samantha) Participants described family support as helpful for making food choices. Several of them felt supported when their parents verbally encouraged them to eat healthful foods, but this also presented a challenge as one girl pointed out:
'My mom tries to help me make better choices but sometimes I don't listen to her… sometimes it's hard for me to talk… I don't like talking about stuff like that.' (Tina) Siblings were also described as a source of verbal encouragement:
'If we're at the mall, [my sister will say] "what are you getting to eat?", and [I say] "you know I kind of want… Chinese food" and [my sister will say] "go to Subway, get a sandwich, you don't need that".' (Violet)
Family modelling
Adolescents described various types of household structures such as living with siblings, divorced parents (multiple households), grandparents and homestay students. They explained that their food choices were not made in isolation and were influenced by the preferences of others in the family:
'[My sister's] a really picky eater so my mom will usually cook something that she will like as well for the family. So, our nights kind of go like noodles, rice, noodles, rice, noodles, rice, noodles, rice, steak, noodles, rice, noodles, rice.' (Scott) Adolescents took photographs of their parents or siblings and talked frequently about the kinds of foods they ate. When parents or siblings liked to eat less healthful foods it made it harder for them to make healthy choices and increased their exposure to less healthful foods: 'When my brother buys a pack of chips it's sort of hard to resist. He always likes to eat unhealthy' (Suzy). Several participants described having siblings who were thin and could eat whatever they wanted: '[My sister] kind of makes it hard I guess because she can eat anything and not gain like a pound. Like, I want to eat what she eats' (Tina). Thin siblings were allowed to eat less healthful foods without any perceived consequences, resulting in jealousy and temptation for overweight/obese adolescents.
In addition to the increased temptation, adolescents talked about their sibling as someone who they could eat less healthful foods with or as someone they needed to compete with in order to get a share of less healthful food. For example, one girl stated:
'I know I want to get to it before [my brother] does 'cause I know I won't get any if he's there first. So it's kind of, "overdo it to the max" because I know he will too.' (Rachel)
In contrast, it helped adolescents when their parents or siblings modelled healthful eating because they felt like they were eating healthfully together: '[My dad] just eats healthy with me' (Jenny). More health-focused siblings were also described as motivating. Also, it is a challenge when participants were exposed to healthful modelling in one household but not the other. For example, one boy talked about having healthful food available at his mom's house, but lots of 'yummy' foods available at his dad's house. He observed that: 'My mom's into health and all that, but my dad isn't' (Finn).
Celebrations
Holidays and celebrations were portrayed as particularly challenging because there was an excessive amount of less healthful food available and there was a social expectation to eat less healthful food. Photographs illustrated the type of food that they received, or consumed, during a particular holiday ( Fig. 1(d) ). Participants talked about the norms around particular holidays, for example at Halloween: 'It's not like [you have to eat treats at Halloween] but it's kind of, if it only happens once a year, might as well… enjoy it' (Rachel). Eating on special occasions was also related to saving face: 'Like this time we were going to have fruit but then [our company] brought a cake and we didn't want to be rude. So we ate it' (Lily). Interestingly, almost all major holidays were photographed (Halloween, Thanksgiving, Christmas, Valentine's Day and Easter) and all adolescents who discussed the holidays highlighted them as barriers to healthful eating.
Screen use and studying Adolescents took photographs of computers, the television or school books and described eating less healthful snacks when engaging in these activities, as one boy described:
'I actually eat a lot more when I'm using my computer than I do [otherwise] . [I usually eat] stuff that I probably shouldn't, like small snacks and stuff that tend to build up… like crackers or chips.' (Scott) He further elaborated:
'A lot of friends and myself can get really stressed out with our homework and when you're stressed it's like comfort food is probably not the healthiest stuff right, but it's what you want to eat.' (Scott) Adolescents talked about 'mindless eating' and felt that choosing less healthful foods occurred mostly out of boredom and habit but also because they were hungry after school, and while studying they are stressed, have limited time or want to procrastinate. Although only a small number of adolescents talked about screen time as a barrier to healthful eating, it was highlighted by those who did discuss it. In addition, only older participants (14-17 years old) talked about this theme.
Discussion
The present study qualitatively explored overweight/obese adolescents' perceptions of barriers and facilitators to healthful eating in the home environment. To our knowledge, it is the first study to use photovoice to examine home food environments among overweight/obese adolescents. Detailed, in-depth accounts from the unique perspectives of overweight/obese adolescents are needed to improve the success of behavioural interventions targeting this group. Our findings highlight that the home food environment can play an important role in determining the types of foods and drinks that adolescents consume. Many of the themes that emerged from the study align with previous research and socio-ecological theory (10) that suggest multiple aspects of the home environment and interpersonal factors within the home have an impact on food choices. In general, homes where less healthful foods were available, healthier foods were inaccessible and family members ate less healthful foods were perceived as barriers to healthful eating. Special occasions and time spent studying or in front of screens were also barriers to healthful eating, while home cooked meals supported adolescents in making healthier food choices. Overall, in the home setting, a mix of individual, social and physical factors likely need to be targeted by dietary behaviour change interventions. These interventions should go beyond educating overweight/obese adolescents about these influences by targeting families, social interactions and the home environment directly.
As in previous studies, parents' own behaviours and the family routines that parents help to create were described as important to adolescent food choices. There is a large body of research examining how parenting practices, including rules and feeding styles, impact children's dietary intake (12, 31) , but findings in this area have been mixed, suggest modest effect sizes and are primarily obtained from studies of younger children (32) . Adolescents in the present study did identify parent encouragement, restriction/rules, child autonomy, indulgence/permissiveness and parent modelling of healthful and less healthful foods/ beverages as influences on food choice. Findings also suggested that restrictions helped to control eating for some adolescents, but not others. High levels of parent restriction or control over desirable foods may lead to increased desire and intake of those foods when they become available (16, 33) . Parent restriction and control over certain foods may, therefore, be detrimental to some overweight/obese adolescents.
Parent modelling of desired eating behaviours has been reported in the literature as a more consistent and successful method to improve a child's diet than attempts at parental control (34) . However, many adolescents in the present study described parents, as well as siblings, who modelled less healthful eating, suggesting that healthful modelling remains a challenge for families seeking paediatric weight management (35) . In particular, the descriptions provided by adolescents in the present study suggest that it would be beneficial for the whole family to model healthful eating. Despite the potential for parents to promote healthful eating among their adolescent children, the growing independence and autonomy that occurs during adolescent development makes the influence of parenting strategies particularly difficult to establish, as was previously described in interviews with parents of overweight/obese adolescents (35) . The potential for home cooked family meals to support healthful eating has been well documented (36) (37) (38) . The adolescents in the present study described the quality of the food that was served, involvement in food preparation, the control that parents had over meals, and the preferences of other family members as mechanisms for how family meals impacted their choices. In some families, adolescents have little involvement in meal preparation (16) , yet adolescence may be an ideal time to foster this behaviour. Involvement in home meal preparation provides an opportunity for adolescents to exert autonomy and independence (39) . Studies have reported that greater involvement in meal preparation is associated with adolescent food preferences (40) , self-efficacy (40) and better dietary quality (41) . To improve healthful eating, parents of overweight/obese adolescents may need to prioritize home cooked meals and encourage adolescents to take part in cooking healthy meals.
It may also be important for families with overweight/ obese adolescents to provide as many healthful foods as possible while ensuring limited or no availability of less healthful foods in the home. This finding is also supported by previous studies that report adolescents perceive availability and accessibility of healthful and less healthful food/beverages at home as influencing their food choice (17, 18) . Home availability has also been found to promote healthful changes in fruit and vegetable (42) , energy-dense snack (42) and sugary drink (43) consumption, thus is applicable to behaviour change programmes. Availability of less healthful foods may be of particular concern during holidays/celebrations and families may want to consider de-emphasizing treats over the holidays. An alternative might be to make family activities a focus of special occasions, but further research should assess the acceptance of such alternatives. In addition, no previous qualitative study has reported that holidays/celebrations were barriers to healthful eating; however, social pressures to eat less healthful foods and using less healthful foods as treats have been described by adolescents in previous studies (16) . Interventions that educate and support parents in making healthier purchasing decisions in general and during holidays are warranted, but will also need to consider a family's financial constraints. Such educationbased interventions have been successful at increasing perceptions of healthful food affordability among mothers of low socio-economic status in Australia (44) , which may lead to changes in food purchasing.
Finally, a small number of adolescents identified screen use and studying as a barrier to healthful eating, which has been linked with the consumption of less healthful foods/ beverages in previous studies (42, 45) . Participants thought this was related to boredom, lack of awareness, hunger, stress and social reasons, while previous studies have identified distraction, lack of awareness and advertising as factors contributing to overconsumption while watching television (46, 47) . A recent longitudinal study reported an association between screen time and BMI that was stronger at higher BMI levels, suggesting screen time may be a more important influence on weight-related behaviours such as eating habits for overweight/obese adolescents (48) . Similar to screen time, studying was related to less healthful eating behaviours in the current study and has not been documented previously. The only age-group difference identified in the present study was that only older adolescents (14-17 years) mentioned screen time and studying as a barrier to healthful eating. This was surprising, but may reflect the increasing prevalence of screen use and studying as children age (49) .
Conclusions
The overweight/obese adolescent participants of the present study perceived many barriers in their homes to achieving healthful diets. The study participants had just completed a web-based lifestyle behaviour change programme and the general findings presented here may be applicable to similar adolescents participating in obesity treatment programmes. Although participants were exposed to the same intervention curriculum about healthy eating, differences in nutrition knowledge may have influenced their perceptions. In addition, the age and developmental level of participants could have influenced what they chose to share. The results support broader consideration of the home environment in family-based obesity treatment programmes; however, further research is needed to identify the best mix of factors within the home environment that support healthy food choices among overweight/obese adolescents. Identifying barriers that families face in creating more supportive home food environments would also be valuable for development of intervention strategies.
In addition to parent involvement in interventions, lifestyle behaviour interventions that involve overweight/ obese adolescents should consider the entire family and target changes to the home environment that support healthier behaviours. Creating a supportive home environment for healthful eating requires consideration of multiple aspects of the home food environment (e.g. availability, parenting, siblings, modelling), as well as the potential influence of a second household (e.g. divorced parents). These broader considerations are critical as interventions that focus solely on the adolescent (e.g. education and tools to increase self-efficacy and motivation) will not be sustained in an environment that has competing unhealthy opportunities. Food environments beyond the home, such as schools and neighbourhoods, likely also contribute to the quality of adolescent diets and future research needs to tease apart the role that each of these environments plays on food choices.
